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New recombinant herpes^ 
recombinant 3, _thgir prepa 
plasmids u sed in this process 



■r uses, a vaccine based on these 



Abstract 

Th. invention concerns the sequence of the unique short 

re qic» Vs of f ° r kiMSe 

„ also concern, the recombinant herpes viruses in »hich . het.ro- 
logI)u s q.ne has heen insert., in the homologous region of the g ene 
co ,i„ 9 for the Kinase protein an,, in particular, the Mare* reco- 
„i„ant viruses expressinq a none of an avian pathogenic agent 
„„ich could oossihly he a gene of another serotype of the Mare* 

^-o^ for -he preparation of these 
viruses. It also concerns a process tor .ne P . 

recombinants as well as the vaccines obtained. 
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S e !1 _reco !3 ^^ 

plasmids used in this proces s^ 

t-i^n rnrcprns recombinant herpes 
The present invention concerns 

viruses, in parties, for producing vaccinas, their P-ess of 
preparation and the pl...id. produced during this P— • "ore- 
over, it concerns a part of the chroo.oae of Harass disease 
virus M»> whic, can be used for preparing sue, vaccines. 

Different types of viruses have been used as e-pressxon 
vectors of foreign genes, in particular of genes coding for an tl - 
genic proteins, and have proven their potentiai for i»u„i*ing 
a„i«ls. The vaccinia virus has, to a great extent, been used for 
constructing reccbinant viruses. The herpes viruses have aiso 
been used, the herpes si.ples virus <HSV) (H. Shin et a!., Proc . 
»tl. Acad. Sci.. USA. 1984. 81. 5867-5870) . the varicella v,rus 
(VZV) (R« .oweetal.. Proc. aatl.Acad. sci.. USA. 1987, 84, 
3896-3900). The foreign gene is inserted into a frag.ent of the 
garlic »» of the herpes virus, corresponding to a non-essent.al 
region for the viral replication, cloned in a P U»ld. This gene 
is transferred into the viral geno»e by ho.ologous reco.bmat.on. 
T his latter step is carried out by cotransfect ion of the herpes 
genomic DNA and olas.id since this genome DSA is by nature ..!.=■ 



tious. 



Different genes of herpes viruses have been identified 
as non-essential to viral growth, certain of these genes being 
associated with virulence. 
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- The gene of the thymidine kinase of the herpes simplex 
virus (D. Dubbs et al., Virology, 1965, 22, 493-502), of 
the Aujeszky virus (G . Tatarov, Zentralbl. Vet. Med., 
1968, 15 B, 848853), of the rhinotracheal infectious bovine 
virus (S. Kit et al., Virology, 1983, 130, 381-389). 

- The gene gill of the Aujeszky virus (A. Robins et al., J. 
Virol., 1986, 59, 635-645). 

- The gene gX of the Aujeszky virus (D. Thomsen et al . , J. 
Virol., 1987, 61, 229-232). 

- The gene gl of the Aujeszky virus (C. Mettenleiter et al . , 
j. Virol., 1987, 61, 4030-4032). 

Viruses in which one or other of these genes has been 
deleted nonetheless retain the capacity to produce a latent infec- 
tion in mice. 

Studies pertaining to the unique short region of the 
genome of the herpes simplex virus HSV-1 have been conducted (B. 
Megnier et al . , Virology, 1988, 162, 251-254) and have shown that 
the viruses HSV-1 in the short region of which a gene has been 
deleted, have undergone an attenuation. 

For their part, F.C. Purves et al. (Journal of Virology, 
1987, vol. 61, No. 9, 2896-2901) have demonstrated that the open 
reading frame US3 of the short fragment of the KSV-1 virus genome 
codes for a virus enzyme, the kinase protein, and is not essential 
to the replication of said virus. 

Studies have been undertaken on Marek's disease virus 
which belongs to the subfamily of gamma herpes viruses. This is 
an enveloped virus having a double stranded linear genomic DNA of 



20 



263 ???0358 

ab out „, kinases. ». geno»e U -posed °< a long seg.ent 
(UL) and of . short secant ( Us, framed » Versed «r- 

minal sequences. 

Harek's disease virus cu.es paralysis and a ly*»- 
pt „U, Kltl ,. disease in chickens, usualiy, .* - age .H , > 
.onths. This "suits in very significant econo.ic losses 

a . *ay„e, Biology of Harek's Oisea.e Virus and the Berpe, Vrrus 
of Turkeys, in The Herpes Virus, vol. 1, PP- 347-431. «4it«4 by 
Rolzman, Plenum Press). 

Th« strains of Mare* 'a disease virus have been 

classified into three serotypes: 

- serotype 1 comprises the pathogenic strains and attenuated 
strains derived therefrom. 

- serotype 2 cowrie., the naturally attenuated strains. 

- serotype 3 co.prises the herpes virus of turkeys <HVT, and 
its variants. 

Con.e q uently. the ter. Karens attenuated disease virus 
uiU designate serotypes 1. 2 and 3 at the sa»e ti.e. 

Mare vs disease virus (MDV, and herpes virus of turkeys 
WT, have similar geno.ic arrangements (A. Buck.aster et al.. J. 
Ge „ Virol., 1988, M, 2033-20421 and numerous neology of 
„e ail along their genome ,C. cihbe et al., Proo. Acad. 
„atl. Sci. USA, 1984, 81, 3365-3369). 

The ohicks are vaccinated at the age of one day and are 
t hen protected against Harek'e disease for their entire life. Per 
serous years, vaccination »ith the herpes virus of live turkeys 
(H „. has heen very effective for controlling the disease. 
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Nevertheless, the emergence of new viral strains which 
are highly virulent has led to the use of strains of attenuated 
Marek's disease viruses of another serotype, to vaccinate and thus 
increase the level of protection, either, for example, the strain 
CVI 988, MDV serotype 1 attenuated by passing over cells (B. 
Rispens et .1.. Avian D i... 1972. 16, 1108-125), or, for example, 
the association of the HVT MDV serotype 3 and SB1 strains, MDV 
serotype 2 (K. Schat et al., J • Natl. Cancer Inst., 1987, 60, 
1075-1082) . 

The genome of Marek's virus has certain similarities 
with the genome of alpha viruses, herpes simplex (HSV) and 
chickenpox (VZV). Most of the genes localised in the long region 
UL of the genome are approximately colinear between the herpes 
simplex virus, chickenpox (D. McGeogh, J . Gen. Virol., 1988, 69, 
1531-1574) and Marek's disease virus (A. Buckmaster, 1988). Thus, 
in the international patent application WO 90/02802. it was pro- 
posed that the genes be inserted into this UL region of HVT and 
MDV. 

On the other hand, the localization of genes in the Us 
segment shows a larger divergence between herpes viruses. Also 
among the dozen open reading frames identified for the herpes 
simplex virus, only four have a homology with the chickenpox virus 
(McGeogh, 1988, cited above). 

In fact, the prior art does not suggest that there is an 
interest in proceeding with a homology study of open reading 
frames of the unique short region of the genome of Marek's disease 
virus with the HSV-1 genes. 



ne present invention aivul,... «« th. K«.t tl«. t*. 

aieease virus «V, andaiio-s — 

.anner.that « - - — wi thout b,oc k in g the v. 

• th p inser-ion o£ heterologous sequences 
replication and allowing the insertion 

r r-^i^c, of viral expression 
opening the way for development of a series 



vectors 



This type of a reco.binant and attenuated virus of 

vi rai vector opressin, foreign ,enes to be usea £ or poiyvaient 

vaccination of pouitry since it has the advantage 

be usea t or its own vaccir.ai properties and as a vaccine garnet 

other virai, bacteriai ana parasitic diseases as, for „«pl.. 

infectious avian bronchitrs. ^ca.tie ' s disease. « 

egg .arop syndrom »- — " 

.... fo.i PC infectious iarync.ot raeh.it U. avian coUbaoUos, 
is pasleurellosis, haemophi losis . 

SUMMARY OF THE ISVEKTIOH 

T he object of the invention is to provide reco.binant 
herpes viruses, inciudrno. a recombinant attenuate disease 
vir „s (serotypes 1.2 or 3), reco.binant »hich can be used as a 
vaccine, the .ethod for construct^ such . reccbinant virus as 
„eU as a vector virus aUo»>n g the ,-uitivaient vaccmatron 
ag .i„st virai, bacteriai or parasitic avian diseases. 

One object of the invention is the nucleotide sequence 
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and its variants corresponding to the US3 gene which is homologous 
to the kinase protein gene of the herpes simplex virus and the 
surrounding regions. The term variants of the nucleotide se- 
quence, as commonly used, means any equivalent sequence such as 
obtained, for example, by degeneration of the code, minor modifi- 
cations, mutations or corresponding to viral variants. 

Another object of the invention is a recombinant virus 
selected from the herpes viruses, including the viruses of 
pseudorabies disease, infectious bovine rhinotracheitis, equine 
rhinopneumonitis, feline rhinotracheitis, canine herpes. 

Another object of the invention is also a Marek's 
disease recombinant virus comprising one or more heterologous 
genes inserted in the region of its genome corresponding to US3 
gene in such a way so as to be expressed. 

By "heterologous gene", one means, in particular, a gene 
coding for a protein or an immunogenic glycoprotein of a viral, 
bacterial or parasitic pathogenic agent, in particular, an agent 
associated with an avian pathology. This also relates to the 
construction of hybrid viruses, for example, by introducing, into 
the genome of a turkey herpes virus, genes coding for immunogenes 
of a Marek's disease virus of serotype 1 and/or serotype 2. 

"Heterologous gene" is also intended to mean a gene 
coding for a peptide or a protein, for example, hormone, growth 
factor , iramunoraodulator . 

The heterologous gene is preferably expressed under the 
control of regulating sequences of US3 gene transcription, one 
can, however, see to it that this expression is either controlled 
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By a pro-otin, eeouence coding .« another gene of the virus in 
nation, for example, the proper o £ TK gene. o £ g* gene, of gB gene 
or fro. another herpes virus, for example, the promoter of ,1 g*n. of 

th. infectious bovine rhinoUach.it is virus or fro* gene II or gene 

Ill of pseudorabies virus. 

Preferably, the start and stop codon. of US3 gene are 

substituted by those of the gene to be expressed. 

DESCRIPTIOS OF TEE FIGURES 

Figure 1 shows the construction of the plasaid pHDV 53L 
„ n ich contains the !.cz gene inserted instead of 0S3 gene. 

Figure 2 shows the construction of the pl.smid P«DV 53 CL 
„ hi ch contains the !acz gene under the control of the propter IE of 
the human cytomegalovirus instead of US3 gene. 

Figure 3 shows the plas.id pMDV 53F which contains the gene 
0£ the tusion protein of Hewcastle's disease virus instead of US3 



gene. 



DESCRIPTION OF THE INVENTION: MATERIALS AND METHODS 
Viral Strain 

The serotype 1 strain RB1B of Mare*', disease virus (HOT) 
„a. used (schst K.A. st .1.. 1982, Ml- «thol. U. 5,3-605). 

T„e virus culture -ethods and methods for extraction of 
viral DNA having a high molecular weight have been described (c. Lee 

1789-1804) . 
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Cell Culture 

The fibroblasts of chicken embryo (CEP) were cultivated 
in 199 F10, medium supplemented by penicillin, streptomycin, 
fungizone and fetal calf serum, as described (N. Ross, 1975. 
Gen . Virol. , 28, 37-47) . 
Cloning of Viral DNA 

Generally, the techniques used for the construction of 
recombinant plasmids are those described by T. Maniatis et al. 
(T. Maniatis et al . , 1982. Molecular Cloning: A Laboratory 
10 Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor. NY). 

For all cloning and subcloning steps, the vector 
linearized by the appropriate restriction enzymes is 
dephosphorized before ligation. The purification of the DNA 
fragments starting from an agarose gel is done according to the 
technique described by the manufacturer: "Geneclean" (Bio 101, 
San Diego, California, USA) • 
Sequencing 

The cloned fragments are sequenced according to the 
classic technique described by Sanger (G. Sanger, S. Nicklen. A. 
20 Coulson, 1977. Proc. Natl. Acad., USA 74, 5463-5467). The 

sequences after translation have been compared to the published 
sequences of herpes simplex virus and chickenpox (McGeogh, 1985, 
j. Mol. Biol. 181. 1. 13; K. Davison et al., 1986, J. Gen. Virol. 
67, 1759-1816). 
Controlled Mutagenesis 

The DNA fragments, subcloned in the Blue Script vector 
(Stratagene, La Jolla, California, USA) are mutagenesis after 
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separation Of ™ «. .i-n. w " uh the help ° £ the R408 

helper phage CStratagene, La »1U. California. «»> <»• 
S Kidd. M. Kelley. 1986, Gene 45, 333-338). 

me mutagenesis procedure and .election o£ the mutants 
by using the strain C, 236 dut-, ung- of «. coli (In Vitrcgen. San 
Die ,o, CaUfornia. ISA) is described by T. Ku„ k el, (t. KunXel 
„„. Proc. ».tl. Acad. Sci., 82, 488-492 and T. Kun*el et al.. 
1M 7. Methods of Ensymology 154, 367-382, Acad. Press). 
In vivo Recombination 

* recombinant viruses are obtained according to the 
conventional techniques o £ transection of the sensitive cells, 
such as the calcium phosphate method or the one using the Lrpo- 
f ecti„e reactive described by the manufacturer BRL (P.L. Feigner 
et al., 1987. Proc. Sat!, .cad. Sci., USA, 84, 7413). For this, 
the chicken embryo fibrobUsts. cultivated to con £ luence, are 
eotrans £ ected with the genomic DNA and the plasmid carrier o £ the 
mh fragment to be inserted, flanked in 5- and 3- by the genome 
sequences which allows the recombination. 

The recombinant viruses can then be screened by hybrid!- 
»tion with an appropriate probe or by plaque coiourlng. «he„ a 
gene marker, the lacz gene ot S-galactosidase, is inserted mto 
the gene o £ Harems disease virus, the expression of this gene can 
be followed by adding, to the cell covering, an agarose overcoat 
enclosing the chromogenic substrate for the fl-galactosida.e. e.g. 
xg al ,5-bro»o-4-chloro-3-indolyl, B.D. galactopyrano.ide) . 
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P» m p ,» 1, Isolating »n EcoR I fragment of S.» Kilobases. 

The viral genomic DNA was digested by the restriction enzyme EcoRI 
and the fragments cloned in the vector pUC 13 (Pharmacia) 
(Yannisch, Perron et al. f 1985, Gene 33, 103-119). 

Among the cloned fragments, a fragment of 5.25 Xilo- 
bases, localized at the level of the small fragment Us, has been, 
more particularly, analyzed by sequencing (pKDV 05; sequence ID 
no. 1). 

The sequence comprises six open reading frames (ORF) • 
The translated sequences of 4 of these ORF have a homology with 
the type I HSV virus proteins, localised in the Us fragment. In 
particular, the US3 gene of MareK's disease virus has a homology 
with the gene of the Kinase protein of the herpes simplex virus. 

Surprisingly, the study of this region has shown that 
the US3 gene can be deleted without blocking the viral replica- 
tion. 

■», P 1. 2, Conr »™n™ nf a olasml* PMTW m for which the US3 
yna has been ^placed by the 1ar7, gene (Figure 1). 

The EcoRI fragment of 5.25 Kilobases stemming from the 
clone pMDV 05 was digested by the Ncol enzyme and the extremities 
thus generated restored by the DNA polymerase Klenow fragment. It 
was then digested by the Kpnl enzyme and the fragment of 1989 
pairs of bases thus liberated was cloned in the Blue Script vector 
linearized by the enzymes EcoRV and Kpnl to give the plasmid pMDV 
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52 having 4947 pairs °f Bases. , rf to 

* OD n*.ctively introduced to 
The scol and sail sues were respectively 
the e^UiesV and 3. o £ the cloned f ra g »e„ tb ,con t roned 

agenesis using the oligonucleotides .seated t, Se q 

ana , in the list ot attache* seguences, which grates the pH V 

„. 71-82) >v digestion hy the ensy.es and Sail 

u »as then inserted into the P»DV 53 P>as«d, part.ally 
Rested hy the S co! en 2 y.e. treated t, the o» poly^ase Klenow 
£r l 9 ,nt and then controlled oy the en,y»e SaU. which generates 
the plas.ide pHBV 53L or aoout 66*7 pairs ot Oases. 

lacZ gene. 

T he chicKen e»Oryc Uhrohlasts were cotranstected with 
t he total chro»oso»al DNA ol the virus and the »X o £ the 
linearis plas»idp»OV 53, (10 to 50,,,,. The cultures were 
ohserved £ cr 4 to 6 days until elections centres appeared. 
Alternatively, the cells were trypsinated alter 72 hours, then 

• ,, t .d (1-1 or 1.2) in a secondary passage, until lysis 
) reinoculated 01 

segraents were obtained. 

The medium was then replaced by the new medium 
comprising 1% agarose and 0.5% ^1. 

T he plaques which are due to the r -co-bxn.t xon viruses 
are distinguished by their blue colour. 
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The viruses can thus be purified by plaque purification 
and, after inoculation with healthy cells, give cytopathogenic 
effect shapes coloured in blue in the presence of Xgal. 

,» T u a. construction of t he p lasmid P MDV CI, which comprises 

»„- ^ne under the co ' early propter of 

the human cytomegaloviru s (Figure 2). 

The lacZ gene of 0-galactosidase was placed under the 
control of the immediate early promoter of the human 
cytomegalovirus (IECMV) in the vector pCMV-lacZ. 

The fragment of about 4500 pairs of bases comprising the 
whole, the propter IE of the cytomegalovirus and the lacZ gene, 
were digested by the EcoRI enzyme and the extremities filled by 
the DNA polymerase Klenow fragment. It was then digested by the 
Sail enzyme. 

The fragment thus liberated was cloned in the partially 
digested pMDV 53 vector, by the Ncol enzyme, treated by the DKA 
polymerase Klenow fragment and then digested by the Sail enzyme. 
This plasmid composed of about 8200 pairs of bases is called P MDV 
53 CL. 

sam ple 5, Construction of a M.r.k recombinant virus for which 
the lacZ gene w»« introduced und er control of the immediate early 
prater of th- ~ r ™~^oviru 9 . instead of the US3 gene. 

The CEP were cotransfected with the genomic DNA of the 
virus and fro. 10 to 50 pg of DNA of the linearized plasmid pMDV 
53 CL. 
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One can thus obtain the recombinant viruses which are 
distinguished by the appearance of blue-coloured infectious 
plaques in the presence of the chronogen substrate Xgal. These 
viruses were purified according to the plaque purification 
technique and allowed to infect the secondary ch.cKen ernbryo 
fibroblasts. 

The blue-coloured infectious plagues can be obtained in 
the presence of Xgal which shows that the lacZ gene is inserted 
at the locus of the US3 gene. 

I^leJ^^ 

instead of the US3 ge ne (Figure 3). 

The fusion gene (J. Taylor et al.. 1990. J. Virol.. 
64 1441-1450) was introduced in the form of a fragment at the 
b lunt ends in the Blue Script vector at the S-I site to give the 
pNFl plasmid having 5300 pairs of bases. 

N coI and Sail sites were introduced by controlled 

gene, due to the oligonucleotides indexed SEQ ID no. 4 and SEQ ID 
no. 5 respectively in the list of the attached sequences. 

The fragment of 1682 pairs of bases Mcol/Sall coning 
froo, the PN F2 placid was inserted into the oMDV 53 vector 
partially digested by the Ncol en.y.e and digested by the Sail 
enzyme to give the pMDV 53F pla..id having 5369 bases pairs. 
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Th e chicKen e.bryo fibrobUsts were cotra.sfectea »Uh 

»^ in to 50^ q of linearized 
the total genomic DNA of the virus and 10 to 50/*- 9 

i The cultures were observed for the 

DNA of the pMDV 53F plasmid. The 

appearance of infectious plaques. 

The recombinant viruses were then screened by 
hybridization with a probe including the fusion gene. 

Similar procedures were used for the construction of the 
viruses by inserting a heterologous 
non-avian recombinant herpes viruses, Dy 

■ ,nrf in particular, in the homologous gene 
gene in the Us region and, in particu 

at US3 gene of MareVs virus. 

T he invention also concerns vaccines, live or not, made 
up of or containing recombinant viruses constructed according to 
the invention, or containing immunogenes expressed by these 



viruses . 
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APPENDIX I 



t tct OF SEQUENCES 



SEP ID no . 1 

Length of sequence: 

Type of molecule sequenced: 

Origin of the molecule: 

Experimental source: 
Characteristics: 



5.255 pairs of bases 

genomic DNA 

Marek's disease virus, 

strain RBI B 

pMDV 05 plasmid 



from 
from 



from 
from 
from 
from 
from 
from 
from 
from 
from 



kjou- non-coding region 



623 
1,215 
1,246 
2,452 
2,564 
3,005 
3,191 
4,385 
4,495 



to 1,214 pairs 
to 1,245 pairs 
to 2,451 pairs 
to 2,563 pairs 
to 3,004 pairs 
to 3,190 pairs 
to 4,384 pairs 
to 4,494 pairs 
to 5,253 pairs 



of bases: 
of bases: 
of bases: 
of bases: 
of bases: 
of baBes: 
of bases: 
of bases: 
of bases: 



US2 gene 

non-coding region 
US3 gene 

non-coding region 
US4 gene 

non-coding region 
US5 gene 

non-coding region 
US6 gene 
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m ,„,„fTC!Ta!CAAAMTGCGCTCT«TCnCTGGGGTGTCG.A 5?* 
G6 ACCCGAGGATTTTGTAT.C.C.T«CC.T.TC.C.GTCGC»AMATGCG 

CTTCGGTTCCC.TGTAGATGTCAAGAGAGTnGAATATTGTCGGGA ATG GCC CAC GGC AT. tt , 

s sr e a s ss s »" s « s e r k » - « 

T CG AGO GC. ATS CG. CAT «. T« GCC GCC CCA ACT .« C.C «G C» JJ, GGA ,« 

r a e s s 2 s as « ™ " ? ; " B " c " 

BKjSKaEKaSffiSRKKSSSKESS «ffl 

m CCT GGC AAT CG. TCG CAT TC. J* AG. AGT JJ, «J AT. G.T ATC ATG GAC ,,JJ 

^5S5aiRffi!i:Eir.siaaiss8J"!S 

~ TCT KG AGT CCG GAG GC. J. ACG ATG JJ JGC GGC ATT ,CT TCG TCG lg J 
- GGT ACG GAT .CG ACG TTG TTT G.T ACT TT, CCC GAC AGT ACC G.T JJC GCG , & 

rSS^SSasasRSEsaEss « 



Glu Val Thr 



1512 
206 



1566 
304 



1620 
322 



1674 
340 



1728 
356 



1782* 
376 



1836 
394 



cce «, r - - $ si s: « - « - •» - t 

L.I Ser Pro Gl» S«r 81" S" 1,r AAA flCC C TT GG3 AGT 

Q A6A AAA TC ATT - JCT GTG ACT «T SAC AAA , , 

?SS 5. AC Lv* V.1 IU ATT AGA TTA OTT CM 

8 „ ATT GAT ATA TTA AAA AAA ATG JAC CGC TCC ^ ^ Ar , tM Val 
|K I • Asp H. t.u Ly* LV* AAA TGC GAC 

CT TAT AGA TGG AAA KG ft JIT «J ATQ GTA ATG OCT ^ ^ Cy , A „ 
S?I ™ Ar, Trp Ly* St THr V»» ^ 
HO TTT ACG TAC ATA GAT ATC ATS OGA CCA TTG CCA ^ ^ 11* 
L ,„ m T*p Tvr IU «»» .„ twi 061 ATA «A '»'° 

„. G« CGG -I TT. CTT «• JC» ™.JC. ™J «* « «„. ... >» ' 

IISSSII 

tltt S.r Val Lv» A*n 11 • Thr nT CCA ^ 2214 

CAG CTG AGA TCC ATA ATT AG. TGC CTG C.A GTC CAT CCG TJ ^ „„ 520 

ST. L V. •» >" *" M CA6 TAC GCG ATT CAG TT. CGA 



2268 
538 

2322 
556 



SS : s s »• «• "• ™ • ~ _ ,., .« ... m t» ■» 

ssrseeBBBBSsBBSseB - 

sssssaasssssss 



LS 



« - - «c «. C.J -c -cc n» «J ft gc «T cn «- tc. g c «. ^ 

;;; :: „; ,« , r - - - ™ «. - s; - ls «? a ^ 

::: z » - ?< ii k k - k k s s k k c s « 

:;; :;; :; r. z cre « « « ; - x , £ 5; 2 . s - ^ 

;:: :; z z - . B - « s a « a - » ™ 
;;; z «. - ~ - K - 5* « a k ™ = ™ - 

„ M ,, G TT««T ffi C« C T,TT««CnC GC T„, G » 1 «.T»C«« S TG «. «« TTJ T.J ^ 

- r r 52 s « r, s? ?i: e:i ii: s: - - ™ - - 

:; z z « » s ^ s a a e s e a is k s ■» 

,x. ,« «. «r r J=c g J-J =ct on ™ «- cc. m «c J" ceo - 
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- 21 - 



26361-74 



SEP ID no. 1 B 

Length of sequence: 

Type of molecule sequenced: 

Origin of the molecule: 

Experimental source: 



1,188 pairs of bases 
genomic DNA 

Marek's disease virus, strain 
RBI B 

pMDV 05 pla9mid 



Characteristics: 

i t« 324 pairs of bases: non-coding region 
VrZ 325 to 1.13? of bases: USl gene: the gene is 

from 325 ? ranacribe d from right to left; the 

indicated sequence is complementary to 
the sequence SEQ ID no. 1 



.-1st '51 r Vai 

A/ ... r satTATTGGTG5A.3TSAAG.ATo GGT GTG TCC M»9 

. 3AGA TCAGACCGGCCCAGTTATTAACAAT.^ATTATTGu 

s? & isi s Bi as? - «? a 'ds a? a aw - - •» 

a si a » a » a » » » » - * <" ffi ? H l! 

- ss a ffi s? k w ss a ai as - T f « « - ,SJ 

■» » % * sss a s a & a* »* & <; « 
fflsaaaaaaaaaaafa*;;"'" 

iw a? y?5 a a a w $ a a? sa ssi 5 «? * - - - «t - 

» a » a w a a » i« a » - » 5 ; f : t 

?b sti as & 515 a a £ a ss a? - - - f c ; Z Z 
ss rd a a si a ss is a a » - ™ - - « - ;: T 
& as a s» a » a »? « a s " c 25 a A " 

(>ACCGTCGCTATA6T6TCACGTATAATTTGTATATTACTGCAATAACAMCCCnCTAGATCAC 

=========- ■: 

GATTACTAATGTAAATTTTTG 
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475 
167 . 
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SEQ ID no. 2 

Type of sequence: oligonucleotide 
Length of sequence: 

Type of molecule: DNA 

5' GGA CTC GAA CCATGG AGT CTA TTA CC 3' 
NCO 1 

SEQ ID no. 3 



Type of sequence: oligonucleotide 
Length of sequence: 

Type of molecule: DNA 

5' GAC GGG TGT CGA CAT ATG AG 3' 



Sail 

SEQ ID no. 4 

Type of sequence, oligonucleotide 
Length of sequence: 

Type of molecule: DNA 

5 1 CTG GAG C CC ATG GT G CAC CTT TG 3 ' 
SJC01 

SEQ ID no. 5 

Type of sequence: oligonucleotide 
Length of sequence: 

Type of molecule: DNA 

5' CAA ATT GCT ATT GTC GAC ACC TCC GCC TCT C 3' 
Sail 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. Nucleotide sequence, and its variants, from the unique 
short domain (Us) of the virus of Marek's disease, characterized 
in that it corresponds to the US3 gene, is non-essential to 
replication, and is homologous with the kinase protein gene of the 
herpes simplex virus. 

2. Nucleotide sequence US3 of the MDV virus, and his 
variants, according to claim 1 appearing on the sequence ID 
no. 1 . 

3. Nucleotide sequence ID no. 1 and genes and their 
variants including this sequence. 

4. Recombinant virus selected from the herpes virus, 
comprising at least one heterologous gene inserted into the Us 
region of the genome of said virus corresponding to the gene of 
the kinase protein. 

5. Recombinant virus according to claim 4, characterized in 
that the gene is a coding gene for a viral, bacterial or parasitic 
immunogene. 

6. Recombinant virus of Marek's disease according to claim 
5, comprising at least one heterologous gene, characterized in 
that this gene is inserted into the region of its genome 
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corresponding to the US 3 gene, in such a way so as to be able to 
be xpressed. 

7. Recombinant virus according to claim 6, characterized in 
that the inserted heterologous gene codes for a pathogen selected 
from the group consisting of infectious avian bronchitis, 
Newcastle's disease, Gumboro's disease, fowl plague, chicken 
anaemia, egg-drop syndrome, fowl pox, infectious laryngo- 
tracheitis, avian coli bacillosis, pasteurelosis, coccidiosis, 
haemophilosis. 

8. Recombinant virus according to one of claims 6 and 7, 
characterized in that this is the MDV virus. 

9. Recombinant virus according to one of claims 6 and 1, 
characterized in that this is the hvt virus. 

10. Recombinant virus according to claim 9, characterized 
in that the inserted gene codes for an immunogene o£ a Marek's 
disease virus of serotype 1 or 2. 

11. Recombinant virus according to any one of claims 4 to 
10, characterized in that the gene is inserted in order to be 
expressed under the control of the transcription regulating 
sequences of the gene of the kinase protein. 
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12. Recombinant virus according to one of claims 4 to 11, 
characterized in that the heterologous gene inserted is likely to 
be expressed under the control of promoting sequences of the virus 
in question, or other herpes viruses. 

13. Recombinant virus according to any one of claims 4 to 
12, characterized in that the start and stop codons of the gene 
inserted are substituted for those of the US3 gene. 

14. Vaccine characterized in that it comprises a recombinant 
virus according to any one of claims 3 to 9. 

15. Process for preparation of a recombinant virus of 
Marek's disease, characterized in that at least one heterologous 
gene is inserted into the region of its genome corresponding to 
the US 3 gene, in such a way so as to be able to be expressed. 

FETHERSTONHAUGH & CO. 
OTTAWA , CANADA 

PATENT AGENTS 
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